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f sell ary patented invention that may in any way be related thereto.” 


Miers xo 


CONFIDENTIAL 2 


UVITED STATES ARMY IVPAVTRY BOARD 


% 


FORT BEAMING, GEORGI 


REPORT OF PROJECT 


PROJECT NR 293, )* Spare Seen 
A 


Evaluation of 30 Caliber Duplex Ammunition (DA Project 504-05-022)(0) 


TABLE OF CONTEN’S ATTACHED AS A FOLD-OUT TO BACK COVER 


ee NFIDENTIAL 


CONFIDENTIAL , 


UNITED STATES ARMY [WPANTRY BOARD 
Fort Benning, Georgia 


17 August 1959 


2. (0) aurmorrry. 


a. Directive. Ltr, aTDe¥-5 471/74 (24 apr 59), hq USCONARC, 
24 Apr 1959, pubjectt "Bvaluation of Caliber .30 Duplex Anmunition.” 


bs Pyspose. fo determine the comparative suitability for ary 
use of duplex ammunition with standard ammunition and to ascertain whether 
any substantial combat advantage would be secured through substitution of 
duplex loads for conventional single bullet loads. | 


Ge Sgope. The United States Army Infantry Board conducted the 
temperate phase of this project. No airborne or arctic testing will de 


condua ted. 
2. (0). BBRERENCES. (See annex D.) ro. 
+ (0) BBSORIPRION OF Mamenrz). 
3. (v) mB 
a. Test. Cal 230 (Duplex), Les-Mr 252021, { 
dereinetter referred to, as. thataetsten contains ih, copper-plated lead 


Projectiles, each weighing 96 grain, load:d in tandem. The ourtridge con~ 
teins 54.5 grains of WC 852 poder, When fired from @ standard Ml rifle, /~ 
the frent projectile achieves s musale velocity of approximately ./'5 Zeet/ 
Sec0ead apt the rear projectile achieves u muzzie velocity of oximately 
2502 teet/secame Upon firing, the front and rear projectiles should pro-~ 
vide controlled diepersion chersoterised by an accurate front projectile 
which strikes on the point of uim and a displaced rear projectile which 
+ whould fail in a rendom oirqular pattorn around the point of impact of the 
front projectile.« The displacement of the rear projectile away from the 
point of impact of the frant projectile is obtained by inclining the heel 
plane of the rear projectile at an angle (Aunux (-1 and 2). 


be fonpreb Cartridges, Ball, Cal .30, M2, hereinafter referred 
to am the control item, is the standard Ml rifle cartridge (annex 0-1 ani 2). 
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4. (C) BACKGROUND, é 


a. PHOJECE SALVO im om organized and concerted effort by a mmber 
of Aryy agencies to improve the coutat performance of the mun-rifie compi- 
nation. The SALVO prograu is concerned with enhancing the effectiveness of 
the Infantry riflemen by increasing his hit protability. One of the orimary 
toghniues proposed for pooating this chance of hitting is the use of mil- 
tiple projectiles. 


b. The Operations Regearch Office, The Johus Hopkins University, 
commenced stiuiiea in 1951 wich guve rise to Project SALVO. The ORD 
studies and progranaod tiring vests are too detailed and voluminous to be 
descrabed in thie background, hoveyer, they are thoroughly reviewed in 
refesonne 20. The Intest field experiment conducted by ORO ia described 
in detail in reference 2d. Braetly, thie field experiment was conducted 
using six types of test summition which included valises .30, M2, ball; 
oslibar .30, duplex; caliber .ju, triplex; ealioer 2206, ball; celiber 
22-06, duplex; and 12 guuge, 4A-52, flechettes. Upon completion of this 
experinent, ONO concluded thet as = combat load the .30 caliber duplex 
row is aig.irioantiy suyerior to the presant .30 caliber bullet and recom 
menmied that .j0 caliber duplex rounds be prvoured for user test prior to 
Possible adoption and that these rounds be fired from the 0S issue rifle 
(Mi ox M14). Other conclusions und rcomsendaticns relating to further 
effortea in the SALVO procraa are found in reference 2d. 


5. (6) SOMES a ee BCS. The Cartridge, Ball, Caliber .30 
(Duplex), was tested fo determina {ts characteristics and compare them with 
those of the standard Gartridg?, Ball, Cal. .30, Mz, and to determine 
whether any substantial combat sovantage would be secured through the sub- 
etitution of duplex loads for conventional single bullet louds. Applicable 
portious of the plan of test for Project 2612, Bvalustion of WATO 7.62mm 
Duplex anounition {ref 6, dnsex D), wera used in the conduct of this avalua- 
tion. 


a. The test and control items are compariole in these respectes 
(i) Brfeots on weapon functioning, 
(2) Performance wwler adverce conditions. 
(3) Bffects on organizationsl mint snunce 
(4) Raliabsiaty. 


(5) Field firing under simulated combat conditions in total 
targets hat per rounds fired. 


(6) Position disclosing effects 
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b. The control item ia superior to the teat ‘tem in penetrating 
Capabtlities and wffeots of recoil end blast. 


0. The control ite is superior to the front projectile of the 
tout item im accuracy under isald firing conditions whan the firer wee 4s 
eeparate battle sight setting for each item 


4d, fhe control item is supestor to the test item in accuracy at 
known distance ranges in axcesa of 300 yards. 


a. The test item iv superfor to the control item in transition | 
firing and field {tring under simulated combat conditions in total pro- 
Jectile hits per rounds fired. 


f. Specific comuents spplicable to the test iten: 


(1) The circular dispersion of tne rear projectile iw fairly | 
evenly distributed around the center of iupact of the front projectile. 


(2) The field firing technique of adjusting aimed rifle fire 
by chearvation of the strike of the bullet is axrtremely daffioult with the 
teat item. At most ranges it in diffioult to differentiate between front 
and fear projectile strikes. Ft yf 

(3) Im transition firing and in f1eT4@ firing under simlated 
combat conditions, a mibstantial nusber of the targets hit by the teat item 
were hit only by the rear projectile of the teat ites. 


6. (0) prscussiai. +” 


a. The test ite did not produce « substantial inprovement in 
bit probability over the conirol item In Test Nr C, amex A, “Transition 
Firdng," the comtret ites produced s 4.9 per cent gein in taryete bit per 
rounds fired and in Test Nr 7, Amex A, “Field Firing Under Simlated 
Combat Conditions,” the control ites produced a 1.0 per cent gain in targets 
hit per rounds fired. ‘ 

b. The failure of the tent item to produce a sublstanti=) isprove- 
ment in hit probability over tho control item can be related to the following 
facts deteraingd in this evaluation. 


(21) The considerable drop in the trajsotary of the lead round i 
at renges greater than 500 yanis fe such that » firor cannot cffectively use \ 
bold-off at thease ranges (Test Wr 6, annex A). » 

{2} The front projectile of the téut ‘ten! is not ag accurate 
ae the projectile of the contro] itwa shen firing each’ type iter vith a 
separate battle sight setting (Test Mr 6, annex A). 3 
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If the front projectale of the test item and tha control item 
were comparable in uccuracy when firing with appropriate bettle sixhb+ 
settings, an increase in hit provability attributebie to single rear pro- 
Jectile hits could be expected. In most combat situations where the accuracy 
of mimid fire is dugraded, an oven greatsr improvement in hit probability 
would result ty the gubstitution of duplex loads for single bullet loads. 


(c) Come al. Freee dy 


ao) arnelitet Y 


a Ine Cueeheviger-Betix Cal. 30 (Duplex), is not suitavie for 
, 


Amy vse. i 
abe Then Sapertire Bath; —Gat--—9e fuptexy, does not ox fer a aub- 
stant SF poet advantage over the standard Gamtpidevy—Betty Cal. .50, M2-4+0-” 
am Tle 


The supstitution of duplex loads for conrentional single 
bullet loeda should offer a substantial combat advantage upon correction 
of the major defictencies, etedao sonex B, 


8. (¢) smoomminarivs. It ts reccsmended that development be con- 


tinued to provide an improved duplex load for the Cartridge, Ball, Ca: 
M2, designed to cotrect the deficie.wies listed in Amex B and sufficient 
quantities oe furnisiwd to the US army Infantry Boari for further test. 


ee ea 


A Details of Teast Qolonel| Infantry 

B. Deficiencies and Presidsht 
Suggestad Modifications 

C. Photographs and Charts 

D. References 
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AUMEX & - DETAILS OF TEST 
Baport of Project Nr 2653 


fest Nr i, PHYSICaL CHARAGTERIST ICS. 


4. (U) PURPOSE. To datermine and compare the physical character- 
datics of ths teat and control items. 


2. (0) MeTHOD. Ten rounds of the test and control items vere in- 
wpected, weighed ard measured. These rounds were then disespeabled and 
components (projectiles, propellant and caso) were weighed and measured. 
available data was rtudied amd appropriate photographs made of the test 
and control items (annex Col mi 2). 

3. (0) mesuuzs. 

a. Wajghts (Grains): 


Eredertite  Proyedignt Gage 


Neat Item 96.1 (?ront) 53.6 190.0 
96.4 (Rear) 
Control Item 19.9 48.0 200.7 
b.  Dimenetons: 
(1) Length (Inches): 
ectile faze Qverel, 
Tost Iten 0.698 {Front) 2.488 2.884 
0.680 (Bear) 
Control Iten 1.096 2.484 3.329 
(2) Diameter (Inches): 
Projectile 
Test Iten “38 (erin) 
Gontroi Iten 0.308 
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Post Nr 2, ACCURACY. SMM IaAUTOHAP IC & LHE. 

1. (U) PURPOSS. “To doveimine and compare the semiautomatic fire 
accuracy of ta test and contizcl itums and to determine the rear pro- 
dectile dispersion of the teat iten 


2. (tv) METHOD. 
a. After geroing rifles, three experienced riflemen euch fired 
three round shot groups at 100 yards ("A" target) from a bench rost 
using t cantool item 


bd. Without changing tha zero of the weapon after rifles cooled 
to ambient temperatures, «ach rifleman fired three 10-rourd shot groups 
at 100 yarde ("4" target) using tho test iten. 


co. Rifleman then exchanged weapons, re-geroed, and repeated « 
end b, above, wntil cach rifleman had ficed gach of three rifles. 


d. he procedure listed ina, b, and o was repeated at 500 yards 
(“a" target) and 0 yards ("2”" target) with the control item. The same 
Procedure was repeated with che teat item except that the target size was 
increased to 12' 12° (the “A¥ and "BY" Dl1l's-eyes were still used) and 
eco firar fite’ total of 30) rounds with eacn of three rifles (not fired 
dn 10 round shot groupa) dt each range. 


®. The hovisontel and vertical cooziinates cf #, b, 0, and a 
were recorded with the front and rear projectiles hits of the test item 
recomied separately, The maximum spread, can radii and centere of impact 
were computed for the test and centrol items with separate computation for 
the front and rear proje tiles of the test itwn 


3. (Cc) mmeuues. 


#, Ghow below is the sverage meen radius, sean horizontal and 
vertical spreads, and maximum spread for the firing conducted at 100, 300, 
and 900 yards. 


Front 4.92" |Front 6,12" | Front 6.96" 
Rear 16.84*| Bear 18.24" | Rear 21.24” 


“4.08 + ape" 5.76" 
Pront 19.44" | Pront 22.66" | Pront 26.16" 
Rear 60.00" |Raar 63.72" (Rear 68.09" 
42,00" 17a" 19.32" 
¥rovt $7.32" Front 46 52" 
Rear 170.04" Reor 126.72" 
20.76" 31.56" 


*Hoje: Measured frow omter of impact of the front pro- 
jeatiles. 
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s in that. e in J of centers of impact 
test al ring cond OG, $00 and 500 
(i) at yards, Lhe impact of the front projectiles 
of the teat items wea ioc anch#s to the right and 1.20 inones higher 
than center of imp: of the control iters 
{ AY 720 yards t ster of impact of the front pro- 
guctiles of the ¢ locate: iaches to the right and 0.96 


Loches lower thanthe ceve. of impact of the control items. 


(3) at WO yards the oe 
jectilen of the teat dtene ma oa ted 
in 5 lover tha. the cen 


v of aapect of the Ss nt pro- 
inches to the riyht and 48.12 
of impact of the control itens. 


a. The digporainn of tue rear projectiles located with respect 
to the centers of tmpact for tne frunt projectiles for firing conducted 
at 100, 500 mnée50O yards is aiowm in Charts 1, 2 and 3 (amex C~5, 4 
and 5), 


d. The angular location of rear projectile impoct with respect 
to t eater of impact of the front pm jactiles for firing contucted at 
and 500 yard 2130 cw. in Chart em 3 (Amex C-5, 4 


4 (©) Akaesas. 


@, At 500 an: 0 yar 
test item ia Jaferaor to w ¢ 


tile accuracy of the 


dy Dur to the di.furence in the location of tha ceater of inpact 
SY the lead profeotiieu of the test iter aid the control item at ranges 
greater tian 300 yards, the two rounds ca be fired at those ranges with 
the wane wight wettinu 


0. Tneerea~ project.le inputs produce the desared zantom circular 
dispersion oattera about the center of impact uf tre Lead projectiles. 


Toot Nr 5, POSIT TOW DISCLOSING gFueTs . 


1. (U) PURPOSE. fo determina ww compare tne relative posation- 
disclosing effacte of the teat und control itens. 


2. (6) warm. 
@ Alternately uging te test end control items, turee rounds 


were fared frum @ rifle ite teaching teat from on oxponai bon-tactical 
position during botn daylight and, darknses. 
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Ob te appacthd ihe sexpon position «t safe distances 
from the fron? and i nd qangés at which omoke and flash 
could be observed. vations were mide with the uuaided eyo und with 

x 5) Uineculere. Resuite were recorded and compared, 
3. (6) BBBSIZS. Range which the autke ard fiaer could be 


dotected are skewn below. 


ay Daylight. Shoke could pe-obencred at 6 range of 4U0 yurds 
frow the weapon position wath Both the unnides eye and with 6 < 3 binv- 
Suiara when both test and contro] items wore fired. 


be Darkness. Flash could be obssrved at a ranye of 350 yards 
from tuo weapon posttion when the teat itww woe fired.and at a range of 
400 yards when the control item wus firel. with both the unaided eyo 
and 6% 30 Dancoulers. 


4. (Q) ASALYSIS. Both test ond control itemm produce excensive 
pnoke aid flash. 


Tesi He ¢, PHMEPRATION « 


+. (U) PURPOSE. To determine ind compre the mlative penetration 
afiects of the test and control stone. 


2. (0) MepHop. 


a. The test and control a:ems wer fired into 10 gauge mild steal 
plate (SAB 101G muxinum hardnesa Rockwell C-35) at renges of 25, 100, 300 
and 500 yarde- Layera of 1 ine thick commercially aresoed (actual weasure- 
ent 3/4 inch thick) pine witness boards, ejaud at 1 inch intervala, wore 
placed benand tne stew) plate, Manges at wich perforation and penetration 
of the stewl plate and tie witness boards werw aciieved in 8 out of 10 fair 
hits (adta of wt lewst throc calibers from any edge or divtortion of the 
plate} for the test and contrul items were recorded. 


+) 0 Ton rounds of the test and control ites vere fired ot ranges 
of 300 and 60Nyards into layers Of 1 isch thick comercually dressed 
(actual moawurenant 3/4 inch thick) pire bewis. spaved at 1 inoh intervals. 
Number of boarde perforated Ly the teat and control items at each range 

wag recomed. ‘ 


2. The teut wd control itess wert fired at standard US steel 
héluets and body arsor et 500 und GUO yards. Firing was conducted until 
ten fain hitw (attikes more shan inch in from the periphery of the pro- 
flle of tno haliet) sor obtained with the test and control iteus. dumber 
of bite and perforationa ottaine@ with both items was recolded. 
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a. Five each of tha test and control items were fired into a box 
constructed of ¢ inah plywood containing 6 inches of sand, wt ranges of 
20, 4, 100 and 300 yards. & witness plate constructed of 1 inch thick 
coumerolaliy dressed (actual measurement 3/4 inch thick) pine boards wis 
placed 1 foot in rear of the target. Penetration effects were reco ned 
for each range, 


- The front and rear projectile performance of the test itor 
was recorded #epamtely. 


3. (¢) 


@, | Banges at wach the test and control itoms perforuted 10 gauge 


mild steel plete and the aversye number of pine boards perforated «{th the 
tame projactiles are shown below: 


Range Steel Plate Average Nr 
Saris) ‘ype Ammunition Perforated Pine Boards Perforated 
25 Teat Item 
Front Projectile Yes 3.0 
Boar Projuctile Yas 3.1 
Control Iten You 5.9 
100 Test Itea 
Frent Projectile Yes 2.5 
Rear Projectile Yeo 465 
Control Iten Yes 49 
300 Test Item 
Front Projectile Yo o 
Rear Projectile to 0 
Control Item Yes $7 


#225 Test Item 


Rear Projectile 1.0 
"275 Teat Iten 

Prout Projectile Yes 1.0 
0 Control Item Yea 205 


“Yote: Firing wa conducted at intermediate ranges betwoen 
200 and 300 yards after it was determined tha: the test item would net 
verforate the stecl plate at 300 yards. The maxtaun range was determined 
Qt vhich perforation of the ateel plate vas cbtained with the front and 
rear projectiles of the test iten. 
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b. Bamber of pine boards perforated by the test and control items 
1s sown balov. 


Range Average Kr 
{Yards Type Ammunition Pine Boards Porforsted 
0 Test Iten 
Front Projectile 7.2 
Rear Projectile 6.1 
Contro} Item 14.1 
cere) Teat Ite 
Front Projectile 4.3 
Rear Projectile af | 
*Control Item 15.3 


*Note: The renulte obtained for the penetration of the pine 
bomrde at 300 and 600 yards with the contre] item are not completely accurate 
due to the fact that {| rounda perforated the total number of 19 boacds in 
both instunces. Therefore the average number of pine boards perforated is 
larger then that lasted and cannot be accurately determined. 


c. The teat and contro] items both perforated body amor at 500 
and 600 yards. 


d. Rerges at wiich the test and control items perforated standard 
US steel helmets with lirers are shown below: 


Perforation of Stee] Helmete 


a 
Range Both Fron ide Ar of 
Merde) Type Ammunition Sides Only 
wo Test Item 
Vront Projectile 1 oO 10 24 
Rear Projectile 1 Q 53) 
Control Item 10 Oo 10 
60 Test item 
Pront Projectile 0 oO 10 
Rear Projectile 0 © 10 
Control Itea 410 0 10 
#500 Test Iten : 
Teont Projectile 6 9 23 
fecr Projoctile - 6 6 3 
a 10 
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Perforation Bteel Helmets 
wihener 


Rene Both Freat Side “Wr of 
Oferds; — Zeme_duauniticn Only Pair ita 
#250 Test Item 
Front Projectile 9 1 10 
Roar Projectile 5 7 12 
#200 Test Iten : 
Front Projectile 70 ) 10 
Rear Projectile 10 ° 40 


‘Note: Firing was conducted at various ranges between 200 
and 500 yards after it was determined that the teat item would not per- 
torate the steel beloete and linere at 500 and 600 yards. The maximum 
tange was @atermined at which the front and reer projectiles of tho teat 
item perforated both sides of the stool helmet and liner, 


. Wumber of rounds of the test end control items that perforated 
6 inchas of sand within a bet constructad of } inch plywod. 


Range Nr of Perforations Mr of Perforetions 
(Yards, Dime smwmunit ion ——of Samt___ of Witnegs Boards 
2 Test Itew 
Front Projectile 4 1 
Rear Frojectile 4 4 
Gontrol Iten 5 5 
40 feat Item 
Front Projectile ) 5 
Rear Projectile 5 3 
Sontrol. Item 5 5 
100 Teat Item 
nt Projectile > 5 
ar Projectile 5 3 
Contrul Item 5 be 5 
300 Teat Iten ; 
Frost Projeotile “ 5 
Rear Projectile 5 5 
Control Iten 5 5 


4. (¢) iS. The capability of tue front or rear projectiles 
of the test iten to penetrute various medians except sand in significantly 
ase than that of the control item. 


y 
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Teat Jr 3, REFACSS ON WEAPON FUNCTIONING. 


4, (U) PURPOSE. ‘To dctermine end compare the relitive effeat of 
the test and control items on weapon functioning. 


2. (0) MerHoD. 


a. Maroughout aJi tests, care was taken to observe the axtent of 
fouling, carbonieation and other fe-tcra affecting weapon functioning, 


». Four hundred ané cighty rounds each of teat and control ites 
were fired wt the rate cf 16 rounds per minute for 30 minutes, 


oe. Malfuactions end, or stoppages were recorded snd resulting 
data analyzed and compared. 


3. (C) JgSTURS. No mifunctions attributed to the anaunition 
occurred and no adverse effects were noted during firang of the test and 
control ttens: 


1. (U) PURPOSE. To determno and compare the acourucy of the test 
and control items under transition raime firing conditions. 


«» (WU) setup. 


&. After seroing at a range Of 300 yanis, twelve average rifleamn 
each fired one olip (a rounds) of both the test and control items at ranges 
ef 100, 200, 300, 400 and 500 yards. The purpose of this firing was to 
fomiliarize the rifloxan with the amoun} of hold-off necessary to hit the 
tergvte at each rame. After this familiurizetion firing tus twelve rifle- 
men e¢ach fired a modified trensitiop course using the test item and then 
Pepeated this procedure using the covtrol ites, Rech firer completed three 
Yuna of the course with @ach iteh. 


‘ob.’ The nodified transition course eomeatet of 10 targets Jo-ate* 
at ranges fron 50 to $60 yards with a 25° to fan, Yadh riflenan was 
allowed one round per target. All targets were exposed simultaneously. A 
time linit of 45 seconds for this course, based upen 4 nde exposure for 
@ach target and 5 seconis to load the seston clip, was allowed each firer 
for completion of the course. Rach firer engaged the bark of 10 targeta 
once frou ench of threes supported field firin,; positions, 


ce. AY] targets wore checked to determine the musber of front and 
Year projectile Rite of the test i.em and the hits of the control iten. 
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3. (¢) mesons. 


a. Inorder to hit the target wit, the lead round of the test item 
at ranges greater than 300 yardu it vas necessary to aim over the target. 


%. Shown below are tho results of eeminutomatic fire. A total 
of 1060 rounds of ench type Aten vas fired. 


TAACETS HIT 


Hit (Front| Bit Per 
Projectile} His Fired 
Col v/ 


lten 


4. (C) auanysts. 


os. In transition firing the front projectiles of the teat ites 
and ths contro] item are not comparaple in accuracy when firing with a 
battle sight setting at unknom, distances Front projectile hits of the 
teat item were 44.7 per cent of total rounds cired while the control ite: 
hits were 55.7 per cent of total rounds fired. 


b. The total number of targets hit by the test items ie consider- 
ably leas than the total number of targeta hit by the control items. 


c. The teat item produces = susetantial improvemat over the 
gontrol iteu an total projectile hits. This increaee in total projuctile 
bite of the test dtea over the control item a2 primarily attributaole to 
targets hit by both projectiles of tie same round of the test dium. 


&. If the front projectile of the tuat item and the control iten 
were Comparable in wccurecy, un incrvase ic hit probability attrébutable 
to single rear projeotale bits could oa sxpected. 


@. The excersive drop in the trajectory of the lead round of tie 
test item ut ranges greater than 400 yorda uw such that @ firer cannot 
effectively wae hold-off at these Tanges- 


f. & gtaphic illustration of the *esclto of semiautomatic fire 
ds shown in Annex 0-6 and 7. 
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Faget fir J, FIcLD FIRLG VADER SIMULSPED COMBAT CONDITIONS 


4. (UV) PORPOSE. fo determine and cumpare the offective sccuracy 
of the test and control items when fired at surprise targets. 


2. (0) MerHop. 


a. Twelve average riflemen fired 2 TRAINFIHE Record Courss using 
both tne test and control items. Piring was conducted on a THAIKPIH® range 
in accordance with FM 23-71, Rifle Markswanship Course, TRAINFINE I. The 
course was fired twice for record with both test and control items. Six of 
these riflemen fired RECOHE 1 tha first morning of firing and then fired 
RSCOND II tne aftermoon of the second day, Six other riflemen fired 
RUCOHD i the first afterncon of firing ana then fired RECQGHD II the mo.ning 
of the second day. Throughout the first day of firing, each rifleman fired 
alternately 16 rounds of control acamunition and 16 rounds of test ammunition 
for three sequences, then firea eight rower of control ammunition followed 
by eight rounds of teat ammunition. Qn the second day of fixing, thia 
procedure was repeated except that tne firing sequence of the test and the 
control itema wae reveracd, 


b. Prior t. firing the THAIMPIRE course, each rifleman served his 
rifle at 300 yards range with both test and control items. During the con 
duct of this test each riflezan used the appropriate battle sight setting. 


co. All targets were cheoked to decorwine the nuuber of front and 
rear projectile hite of the test itemo and the hits of the control item. 


3. (©) Fegs1MS. Shom below are tho results of field firing under 
aimiated combat conditions. In this (est, 1222 rounda of the teat item 
and 1247 rounds of the control item wore fired 


Per Rounds 
Firea) 


E 
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4. (C) assaLysis. 


a. In fioli firing under simulated combst conditions, tne front 
projectiles of the test itexs and the control items are not compurable in 
accuracy vhen firing with = bettle aight setting at unknowa distances. Front 
projectile hita of the test iten were 29.7 per cent of total rounds fired 
while the control item hits were 49.9 per cent of total rounds fired. 


b. The total oumoer of targets hit by the control items was slightly 
higher then the total umber of targets hit by the test itens. 


co. The teat item produces a slight improvement over the control 
item in total projectile hits. 


da. If the font projectiles of tne test items and the control 
items wasv comparable in accuracy, an increase in hit probability attripur- | 
able to single rear projectile hite couid be expected. i 


Post Mr 8, PIRER'S Reaction, 
1. (U} PURPOSE, To determine the firer’s reantion to the test item. 


2. (U) SSTHOD. 411 firercs employed during the tents wero questioned 
to determine thy significant differences in tho user's resection to the 
test ites as compared with the control ites. 


3. (U0) BSSUBIS. Mumrous firsry noted that when using « battle 
sight wetting in engaging targets unknown ranges, it was difficult to | 
just their aimed fire by coserya‘ton of the strikes of the projectile 
wince they were unubte to ascertain whether tns strika of the projectile 
observed waa the strike of the front or rear project: 


4. (C) AMALYESS. ee of the teat iten would mke the “strike of tha j 
bullet" method of fire adjustment extromety difficult. 


Teoh Hr 9, FEXWONMANCE UNDER ADYBA® Cola) FP ions . 


1, (0) PURPOSE. To deteruine and comvare the porfortance of tie | 
test and control itum uiier adverse conditions. 


2. (u) yemuop. 


(1) One hundred ani four roumis of each type ammunition were 
atored ina hot chasber at {25°F for 72 boura. 


{2} One bundred ani four rounde of sach type asmunition were 
stored in a old chauter at =25° ‘{ for 72 '. -ura-. 
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(3) After bom 7 dtr aati: of the above conditions. 
the test and contro) ites wre 4 to detemaum their condition, The 
test and control tems were then troveposted in, insulated comtaiuers to # 
ranje and f1.04. 


b. One hundrsg and four rounds each of the test and oontrol stems 
were subjected to tie adverse conditions moved celow. Prior to fimng, the 
aunwittion was shaken and wiped by hand uw tornuily acsumplishwd unter comat 
cond2 tious. 


(1) Weterpxcofing. Sulrkryes for 10 dayw under at least 6 
awhee of clear water, 


(2} Quideor Stovnge. Placed im open siocrge for a pTiod of 
A days. ; 


Bale Wate... Suowierged 267 15. mdmutes am salt water ‘ee 
luft exposed imgpan storaye for Jz hours. w { 


(C) MeSULTS. bo uelfunctictm attiabutable w the test and edi rod } 
whens were iota. { 


Rout Ne 10. SPRECTS Op ONCANTADLOAL MATUEDMAG Ce. 


+. (i) PURPOSE. To cetoruine ad compare the effeots of the test t 
and control items 0 organizational aaintenance. 


2. (0) MBPHOD. The wer on patts, breakages time and materials 
required for cleanin, etc., of weapons uljlized in the test were recorded. 

3. (C) RESULTS. No significant difference exists in thy maintenance 
required on weapons after firing test or sontrod «vex 


te 4 CT BOOT AST. 


1, (0) PURPOS2. To detemadne and Compare the effects of recoil Ey 
and blast on the firer wes firangethe test and contro) items. 


2. (3) MBTHQD. At the conolusiomof-tect firing -11 wen who haa) 
fired were yuerted as to whicn type am@uiition produond tae nest nnd wifoh 
Hy deus), ruusi] and musela. dlatte DAP on teotuand contro? Stays were 

condea ail uompared ce . » oe 


3+ (0) BBSUMRY, AL Lisere nated mors cisotl frum the test sta : 
than from the contzo! ikem: 


4. (CS) sMalys75 "Whe teakedtes wuld cuusesore uhoctevs to 
flinch und thus inozwoso thte-pertioylur training provlen. 


wt 
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Test Mr 


LITY. 


| 
+, (0) PURBOSE, Yo determine aid compare the reliability of the 
tent items with that of the control items. | 


2. (U) MEQBOD. Data recorded during tenting was gtudied and com- 
pared to detemsing whether the reliability of the test item is leas, equal 
to, OF greater than that of the control iten. 


) BBSULES. No appreciable difference in the jrelative re- 
ability er the teat and control items wis noted. 


Test gi OT US OF TEST AND CONT: 


a ’ 


3. (0) PURPOSE. > determine and compare the performance character- 
jotine of the tas and control items. 


+ Tae 


0} weTHoD 
Py ake in preceding +t 
iatics of tho control i na. 


>. (¢) Bsus. 


a. The test and control itene ara comparable in the following 


rtormance characte-istica the test itew 
@ were ocmpured with she performance character- 


voepeotar 
(1) kefeots on Weapon Auctioning (Test Br) 5). 
(2) Performance Under adverse Conditions (Test Xr 9). 
(3) Bffeors on Organizational Maintenance |(Test Nr 10). 
(4) Reliability (Test Rr 12). 


(5) Transition fixing and field firing under simulated comat 
conditions in total targeto hit per rounds fired (Feat Ir 7). 


(6) Position Disclosing Bffects (Tost Nr 5). 


b. The control item iw superior to the test item in penetrating 
capeayilities (Test Nr 4) and effects of recoil and blast (Test Mr 13). 


a. The sontrol item is superior to the front projectile of the 
toms item in cccuracy unior field firing conditions vhefe the fires uses « 
Separate battle aight setting for oach item. 


d, The gontro] itea is superior to the test fiat in known distance 
accuracy at ranges in excosse of 300 yarda {Tost Nr 2). | 
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Toe test iten is superior to the control item in transition 
firing wd field firing under simulated combat confitions in total Kite 
per rouuds fired (Testa Nr 6 ard 7). 
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AUNEX B ~ DE*ICIMUCTSS AnD SUGGESTED NODIFICAT IONS 
Report of Project Mr 2453 


(C} The deficiencies listed in this annex are those that ruasin wo- 
correctad at the completion of thie project. They are listud in two 
Sutagoriens major deficiencies end minor deficiencies. The former are 
those deficiencies whi’ must be corrected to make the item suitable for 
Arny we. The atter aro those defiolencica, the correction or elimination 
of wiich will inorease the efficiency or desirability of the item, but 
which need nob be corrected to make the item suitsole for Army uae. 


Major Deficiency iteoults fs ad oat. 
1. Whe front projectile Reduces hit prob~ Correct. 
of the test iten is ability. 


not sufficiently acou- 
rate at ranges over 
300 yeria (Teat ir 2) 


2. Teet item does not Does not meet the Corrvst. 
powsess sufficient penc- required nilitary 
trating capabilities characteristics for 
(feat Nr 4). amall arms ammunition. 

35. The front projectile of Reduces hit prob- Correct, 
the teot item is not ability. 


sufficiently acourete i} 
under field firin: oon- 
ditions using a battle ' 
sight setting (Tests lr 


6 and 7). 
Minor Defictoncy Heaulte Syegested Modification 
4. Trajectory of lead pro~ Test and control Correct. 


jeotile of teat iten and anmunition cannot 
control item is radically be fired alternately 


different at ranges in without sight obanges. 
excess of 300 yards (Test 
Nr 2). 

5. The smoke and flash of Discloses firer's Correct. 
the test item are ex- position. 
cousive (Test Hr 5). 

6. Recoil caused by the Causes shooter dis- Correct. 
test item is excessive comfort and resultant 
(eat Nr 11). tendency to flinch. 


uu 
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SUMMARY OF 
TRANSITION FIRING 


KEY ———-~‘ToTAL TARGETS HIT BY 
— TEST ITEM 


—— TOTAL TARGETS HIT BY 
CONTROL ITEM 
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TARGETS HIT 


TEST ITEM 
TRANSITION FIRING 


VE TARGETS HIT BY FRONT 
KEY PROJECTILE ONLY. 
J TARGETS HIT BY REAR 
RSS BER ONLY 
= TARGETS HIT BY BOTH 
Saal PROJECTILES OF sabi RO 
LOVERKILLD 


ram Gant 


TARGETS 
MAT 
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ANNEX €-7 


w 


ORO-Sk-2, Operations Research Office, Ine Jans Fopkina Univers 
January 1957, subject: "SALVO Rifle sxerigent, Prelicinary 
sults (v)." 


Opurations Re: The Johns Hopkins University, 
57s sx Spread (U)." 


, Chief of Ura 


ace, Aujust 


Research urfice, The Johuc Hopkins Univers 
‘SA! 


70 JI, Ritle experament Prelawinary Results 


, subject: 


Final ilrretive Summary Heport. Olin Mituieson Chemteal Corporation, 
Winches te:-Western Divisiun, undated, suvjscts “anginesring, Develop- 
ment and Fabrication of Cartridge. Caliver 7.62aq Duplex, Contract Nr 
DA 13059-7T~2ORD=2572 (U) 


Plan of Yeut of Projact ir 2872, US Army Inf Bd, 21 Mov 56, Bvaluation 
of NATO 7,62um Duplex Aumnition (U). 


Report of Projec 


Nr 2812, US arcy Inf At, 0 May 59, Evaluation of 
NATO 7.6.1 Dux 


ex Ammunition (U)." 
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